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DETAILED ACTION 
Continued Examination Under 37 CFR 1. 1 14 

A request for continued examination under 37 CFR 1.114, including tine fee set 
forth in 37 CFR 1 .17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1 .1 7(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. 

Applicant's submission filed on 27 September 2010 has been entered, and the 
arguments presented therein have been fully considered. Rejections and/or objections 
not reiterated from previous office actions are hereby withdrawn. The following 
rejections and/or objections are either reiterated or newly applied. They constitute the 
complete set presently being applied to the instant application. 

Ciaim Rejections - 35 USC §1122"'' Paragrapii 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification sliall conclude witli one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claims 1-3, 5-8, 10, 1 1 , 13, 14, 16, and 26 are rejected under 35 U.S.C. 112, 
second paragraph, as being indefinite for failing to particularly point out and distinctly 
claim the subject matter which applicant regards as the invention. 

The limitation "the components being selected such that he lipid assembly is 
chemically and physically stable under storage conditions of 4 [degrees Celsius] in 
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biological fluids for at least six months" is indefinite. This is because it is unclear what is 
meant by "stable" for the reasons set forth below: 

The specification provides details of four different tests conducted to determine 
stability, as of the section entitled "Stability of lipid assemblies comprising biologically 
active lipids" on pages 42 and 43 of the specification. The description of these tests is 
insufficient for the following reasons: 

Chemical Stability test (a): Applicant discloses that "Measurement of dispersion" 
is conducted with a pH meter. However, applicant does not specify which pH ranges are 
considered stable, and which pH ranges are considered unstable. 

Chemical Stability test (b): Applicant discloses that phospholipid acylester 
hydrolysis is measured by specific procedures, and references are given for said 
procedure. However, applicant does not disclose what levels of hydrolysis are 
considered sufficiently stable, and would levels of hydrolysis would result in a lipid 
assembly that is unstable. 

Physical Stability test (a): Applicant discloses that assembly size distribution is 
conducted by dynamic light scattering, as of page 42 of the spec, part (a) under physical 
stability. However, applicant does not disclose which sizes are considered stable, and 
which sizes are considered unstable. 

Physical Stability test (b): Applicant discloses that level of free, non-aggregated 
biologically active lipid is determined by TLC (thin layer chromatography). However, 
applicant does not disclose what levels of free lipid are required for the lipid assembly to 
be considered unstable. 
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Furthermore, not only are the different types of stability outlined above unclear, 
but the claim is also indefinite because it is unclear which of these measure(s) (or 
combination thereof) is required to be met by the claimed lipid assembly. 



Claim Rejections - 35 USC § 102(b) 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in 
public use or on sale in this country, more than one year prior to the date of application for patent in 
the United States. 

Claims 1 -3, 1 0, 1 1 , 1 3, 1 4, and 1 6 are rejected under 35 U.S.C. 1 02(b) as being 
anticipated by Needham (US Patent 6,200,598) as evidenced by Israelachvili et al. 
(Quarterly Reviews of Biophysics, Vol. 13, 2, 1980, pages 121-200, wherein pages 122- 
164 are included), Kumar (Proc. Natl. Acad. Sci., Vol. 88, January 1991, pages 444- 
448), and Tirosh et al. (Biophysical Journal, Vol. 74, March 1998, pages 1371-1379). 

Needham is drawn to temperature sensitive liposomes, as of Needham, abstract. 
In one embodiment, Needham teaches a liposome comprising: 

• dipalmitoylphosphatidylcholine (DPPC) (reading on part c of claim 1 ) 

• monophosphatidylchollne (MPPC) (reading on part a of claim 1 ) 

• and distearoylphosphatidylcholine modified with polyethylene glycol (DSPE-PEG) 
(reading on part b of claim 1), wherein said PEG has a molecular weight of 2000, 

as of Needhman, Example 5, column 16 lines 10-17. 
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These are present in a ratio of DPPC:l\/iPPC:DSPE-PEG of 85.935:9.545:4.520, 
as of Needfiam, Example 5, column 16 lines 10-17. 

While Needham does not use the term non-liposome forming lipid, the skilled 
artisan would have understood that MPPC is a non-liposome forming lipid. This is 
because MPPC stands for monophosphatidylcholine and is a lysolipid (I.e. a 
lysophosphollpid), as of Needham, column 2 line 33. Lysophospholipids are taught to 
form either spherical micelles, globular micelles, or cylindrical micelles, as of 
Israelachvili et al. (hereafter referred to as Israelachvili), page 158, Figure 4.2, 
specifically the first two lines of the figure which teach "some lysophospholplds" on the 
first line and "lysolecithin" on the second line. As liposomes are made of bllayers and 
not micellar structures, the skilled artisan would have understood that MPPC is a 
micelle forming lipid and not a liposome forming lipid. 

While Needham does not specifically teach that MPPC Is a "biologically active 
lipid," (as required by part (a) of claim 1), the skilled artisan would have understood that 
MPPC would have met this limitation. Support for this position Is provided by Needham, 
abstract, wherein Needham teaches that lysolipid increases the amount of active agent 
released by the liposome at a phase transition temperature. As such, MPPC, which Is a 
lysolipid, would have had an effect on the biological activity of the liposome and 
therefore would have been biologically active. 

While Needham does not teach the atomic mass ratio of the headgroup to the 
hydrophobic region in the lipid MPPC, the skilled artisan would have understood that 
said ratio would have been at least 0.3 as required by claim 1 . Said lipid would have 
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comprised a liydropliilic pliospliate and choline headgroup, with a molecular formula of 
N(CH3)3-CH2-CH2-0-P02-0-, wherein said group has a molecular weight of 184 
Daltons. Said lipid would have comprised a single palmitoyi chain with a molecular 
formula of (Ci5H3i)-CO, wherein said chain would have had a molecular weight of 239 
Daltons. As such, a ratio of 184/239 is about 0.77, which exceeds 0.3, as required by 
part (a) of claim 1 . 

Needham does not specifically teach that the composition is stable under storage 
conditions of 4 degrees Celsius in biological fluids for 6 months, as this exact criterion 
was not tested. However, it does appear that the liposomes of Needham would have 
been stable at low temperature. Support for this position is provided by the 
thermograms as of Needham, Figures 5A, 6A, and 6B, which show a phase transition at 
around 40 degrees Celsius, but no phase transition at lower temperatures. Furthermore, 
the presence of MPPC appears to result in a peak on a thermogram at a lower 
temperature (about 35 C), as shown by Needham, Figure 5A. As such, the skilled 
artisan would have expected that the liposomes of Needham would have been stable at 
the temperature of 4 C (which is lower than those tested by Needham), and that the 
presence of MPPC would have enhanced thermal stability as compared with a liposome 
lacking MPPC. 

As to claim 2, Needham is silent as to the additive packing parameter of the lipid 
assembly. However, the composition of Needham is a liposome, as of Needham, 
abstract. The skilled artisan would have understood that a liposome comprises a 
bilayer. Kumar provides evidence that a lipid assembly that comprises a bilayer has an 
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additive packing parameter of 0.74 or greater, as of Kumar, page 447, left column, first 
paragraph of discussion section. As such, the skilled artisan would have understood 
that the additive packing parameter of the liposome of Needham would have been 0.74 
or greater. 

As to claim 3, Needham is silent as to the number of water molecules bound to 
the lipopolymer headgroup, which, in the example of Needham, is PEG with a molecular 
weight of 2000, as of Needhman, Example 5, column 16 lines 10-17. The skilled artisan 
would have expected that in the hydrated state, a PEG moiety with a molecular weight 
of 2000 would have comprised at least 60 water molecules per headgroup. Evidence for 
this is provided by Tirosh et al. (hereafter referred to as Tirosh). Tirosh teaches that the 
hydration number of PEG is about 136, which is understood to read on the fact that 
there are at least 136 water molecules per PEG moiety, as of Tirosh, page 1373, right 
column Table 1 . As such, the skilled artisan would have understood that the PEG 
groups in the liposome of Needham tightly bind at least 60 water molecules, as required 
by claim 3. 

Claim Rejections - 35 USC §103 

The text of those sections of Title 35, U.S. Code not included in this action can 
be found in a prior Office action. 
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Claims 5 and 26 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Needham (US Patent 6,200,598) as applied to claims 1-3, 10, 1 1, 13, 14, and 16 above 
under 35 U.S.C. 102 above. 

Needham teaches a liposome comprising DPPC, MPPC, and DSPE-PEG. See 
the above rejection. Needman suggests the inclusion of ceramide, as of Needham, 
column 5 line 60 (as required by claim 5). Needham teaches that the liposome may be 
hydrated with an aqueous preparation, as of Needham, column 2 line 22, wherein water 
is understood to be a physiologically acceptable carrier as required by claim 26. 
Needham suggests that the composition be used to administer an active agent to a 
target site and thereby impart a therapeutic effect, as of Needham, column 18 claim 16. 

The instant prior art does not appear to provide sufficient specificity, i.e., involves 
too much "picking and choosing" to give rise to anticipation. See, Corning Glass Works 
v. Sumitomo Elec , 868 F.2d 1251, 1262 (Fed. Circ. 1989). That being said, it must be 
remembered that "[w]hen a patent simply arranges old elements with each performing 
the same function it had been known to perform and yields no more than one would 
expect.... the combination is obvious". KSRv. Teleflex . 127 S,Ct. 1727, 1740 
(2007)(quoting Sakraidav. A.G. Pro , 425 U.S. 273, 282 (1976)). Consistent with this 
reasoning, it would have obvious to have selected the various combinations of features 
claimed from within the prior art disclosure, specifically a ceramide (as required by claim 
5), water as a physiologically acceptable carrier, and use at a target site (as required by 
claim 26), to arrive at the instantly claimed compositions. 



Application/Control Number: 1 0/551 ,649 Page 9 

Art Unit: 1612 

Claims 5-7 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Needham (US Patent 6,200,598) as applied to claims 1-3, 10, 1 1, 13, 14, and 16 above 
under 35 U.S.C. 102 above, and further in view of Wei et al. (US Patent 5,677,337). 

Needham teaches a liposome comprising DPPC, MPPC, and DSPE-PEG. See 
the above rejection. In a separate embodiment, Needham teaches the incorporation of 
"therapeutic lipids," as of Needham, column 5 lines 60-62. Needham also teaches the 
inclusion of therapeutic agents such as doxorubicin, paclitaxel, and methotrexate 
(among others), as of Needham, column 17 lines 17-21, all of which are known by one 
of ordinary skill in the art to be anti-cancer agents. 

Needham does not teach a ceramide wherein said ceramide is a C2-C26 
ceramide. 

Wei et al. (hereafter referred to as Wei) teaches a liposome comprising 
phosphatidylcholine, cholesterol, and either C2-ceramide or C6 ceramide, as of Wei, 
column 1 5 lines 1 1 -25. Wei teaches that the liposomes of the invention are used to treat 
cancer, as of Wei, column 4 lines 38-42. This occurs because ceramides stimulate 
apoptosis, as of Wei, column 2 lines 20-22, and prevent cell proliferation, as of Wei, 
column 2 lines 38-42. 

It would have been prima facie obvious for one of ordinary skill in the art to have 
included C2 ceramide or C6 ceramide, as of Wei, in the liposome of Needham. This is 
because the above ceramides would have predictably had a therapeutic effect against 
cancer, as it they are taught to promote apoptosis by Wei. As Needham suggests the 
inclusion of anti-cancer therapeutics as well as therapeutic lipids, the skilled artisan 
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would have been motivated to have added a lipid with a therapeutic effect against 
cancer to the liposome of Needham. As such, the skilled artisan would have been 
motivated to have added the above ceramides to the liposome of Needham to have 
predictably had a therapeutic effect against cancer with a reasonable expectation of 
success. 

Claims 6 and 8 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Needham (US Patent 6,200,598) as applied to claims 1-3, 10, 1 1, 13, 14, and 16 above 
under 35 U.S.C. 102 above, and further in view of IgarashI et al. (US Patent 5,137,919). 

Needham teaches a liposome comprising DPPC, MPPC, and DSPE-PEG. See 
the above rejection. In a separate embodiment, Needham teaches the incorporation of 
"therapeutic lipids," as of Needham, column 5 lines 60-62. Needham also teaches the 
inclusion of therapeutic agents such as doxorubicin, paclitaxel, and methotrexate 
(among others), as of Needham, column 17 lines 17-21, all of which are known by one 
of ordinary skill in the art to be anti-cancer agents. 

Needham does not teach N,N-dimethylsphingosine (DMS). 

Igarashi et al. (hereafter referred to as Igarashi) is drawn compounds having a 
profound effect on mammalian cell proliferation, as of Igarashi, column 1 lines 9-1 1 . In 
one embodiment, Igarashi teaches the effect of N,N-dimethylsphingosine and N,N,N- 
trimethylsphingosine against cancer cells, as of Igarashi, column 2 lines 40-50 and 
Figures 2A-2C, which show that both compounds have an effect against a cancer cell 
line. 
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It would have been prima facie obvious for one of ordinary skill in the art to have 
included N,N-dimethylsphingosine, as of Igarashi, in the liposome of Needham. This is 
because N,N-dimethylsphingosine would have predictably had a therapeutic effect 
against cancer, as it is taught by Igarashi to kill cancer cells. As Needham suggests the 
inclusion of anti-cancer therapeutics as well as therapeutic lipids, the skilled artisan 
would have been motivated to have added a lipid with a therapeutic effect against 
cancer to the liposome of Needham. As such, the skilled artisan would have been 
motivated to have added the lipid N,N-dimethylsphingosine to the liposome of Needham 
to have predictably had a therapeutic effect against cancer with a reasonable 
expectation of success. 



Conclusion 

No claim is allowed. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to ISAAC SHOMER whose telephone number is (571)270- 
7671 . The examiner can normally be reached on 8:00 AM - 5:00 PM Monday-Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Frederick F. Krass can be reached on (571)272-0580. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/ISAAC SHOMER/ 
Examiner, Art Unit 1612 

/Frederick Krass/ 

Supervisory Patent Examiner, Art Unit 1 61 2 



